INTRODUCTION
In recent years, an increasing number of construction projects have adopted Building Information Modeling 
MODEL DEVELOPMENT
Revit Architecture and Structure 2010 were used to model the fire station and university building; while Google
Sketchup was used to model the Mississippi bridge ( Figure   1 ). There are a number of challenges encountered in the modeling process. First, a part of the cladding of the university building consists of precast concrete panels.
However, the Revit 2010 programs do not provide built-in families for precast concrete panels. To model precast concrete panels, a number of workarounds are typically used. They include: 1) using spandrel beams; 2) using architectural reveals; and 3) using curtain wall system but with the glass panels replaced with concrete material.
These approaches do provide visual appearance of precast concrete panels; but the inherent building elements are not exact, leading to great difficulties when using these models for the purpose of clash detection, coordination, and cost estimation. There is a great need for a standard information model for precast concrete panels. Therefore models of precast concrete structures developed in other programs such as Tekla can be imported. This is actually an ongoing effort at Building Smart [1] . Second, a balance between level-of-detail and performance need to be considered 
MODEL-BASED ESTIMATING
Using of BIM models for estimation can be divided into two levels. The first level is to use BIM model for quantity takeoff; while the second level is to use BIM model to do integrated estimation. A prominent example of the second level is Vico Estimator, which binds methods and resources to extracted quantities. In this study, the fire station 
